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(57) Abstract: 



PURPOSE: A method for 



manufacturing a damascene gate type 
MOS transistor using a selective 



epitaxial growth method is provided to 
form uniformly a thickness of a gate 
by using a selective epitaxial growth 
method. 
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pattern is formed on a semiconductor 
substrate(20) by using a nitride layer. 
An oxide layer spacer(23) is formed at 
a sidewall of the dummy gate pattem. 
A selective epitaxial layer(24a) is 



CONSTITUTION: A dummy gate 



formed on the exposed semiconductor 
substrate(20). An interlayer dielectric 
(25) is formed on the whole structure. 
The dummy gate pattem is exposed by 
flattening the interlayer dielectric(25). 
The dummy gate pattem is removed. 
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A gate insulating layer(26) and a 
conductive layer(27) for gate electrode 
are buried therein. 
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^ 7) £ol ^ A] -^^v o.e»|.n) 51 753^ ^1 « cfl ^^704-202 



(54) ^^^^ ^3X1^^ 7l#^ ^-S-?> uflplAl TjldM^a^. ^gflyq^iEl 



^ ^12: 7l#c>]l ^tt ^^1 tflDlAl (damascene) y\]^]^% SL±: 43, ^ 

^o\] 50)1:1-. C-ln] >|lo)E aJ-Alo] ^a) 7]1o|H ^^jo;] ^o^^f- ^JS.^]-?! ^o]^ 

^. ^j^KSEG) aj^o) ^oltV c||n]Al ?]lo)E^ M^^^l^El ;^)^tij-^^ ;^) 

H ^ ^e^^^ tH^l ^II'^IS tfl'^^J 7])o)H ^Aj uj:^(7]lolEO) ^ 

^^1 ^^)% SEG ^^o] 4.7^^ ^-fl- cg-cHl^o] SEC #^<=>fl^i -^ej^ll 

^^V^rf^i:}. o]^ M. u^vxg^ o]ol TjlojHf. f ^^^^^^^1 CMP "^^a] ;a 



* £^5] ^^o)l clltV -^^o) aj^ 

20 : ^e)^ 7l^ 21 : ^V^^)- 

22 : E-]D] Tllc^lM 23 : -arSf^if ^^Hol^i 

24a : <=>llii)^^ ^^^l^f^ 25 : ^^^^^9!^!* " 

26 : n^]^ ^9!^^ 27 : A^]^ ^^-§- ^"^^^ 
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^ ^y:^-^ :>'1#<H1 ^% ^^5., ^^1 ivj£^) i;^)-t <>\^■^ ^l^^joj ^;,i.oi e 

^^l^^^H^ ^^^] ^VtV ^ojuj^ d ^(damascene) 7j]olE<| * 

polysilicon)^ 4-8-^11 ae^q-, wV^^fl JL^^5)-<H| nf^f ^fl^o) ulxflil- ^ 

Ji ^^q, ^^^1^ 0.15/mi ^\^^y} ^^55) Ji 5i4. f-^J-^^J ^^j^l 

^elAHEdiSiJ, ^j±^(W) ^B] ^^^1 ^-§-^1 ^^^l^Jl ^4. 

neiM-, HjE}^ ^^s)aH:e. f-t 4-§-^M ^l^lH ^J^^ ^^Jt 

.o;^!^ o>j7 ojnf. Tflole AV^Hj-Cgate oxide) ^oH) ^^^1 t^^t- ^t^b >11<^lM f- 

tfl, <^H- ^4^^1-71 T^l^^m ^^1: ^ll^v.mA)fl7]l ^4. a^C^l, TllolH 7|)A>5|. ^-^Tj) f- 

^^^5] o)Aj.Aj.5j. ^Aj-o) ^t^<H %^^%\iL TjjoiM ^ 

tflojAi TiloiH 7lt^ o)e1iV ^;^l^t# sfl;gl' ^ cfl^vo^s. -^-q-sjji ^^f^ cflc^Ai TflojE 

A. 

tl^, cl^^l-^J -Kdesign rule)5] yi±<^ ^A^^^^ 37)51 ^±5. <y^)-oi ^^H^ 

JL4(short channel effect)!- ^ ""XA^ ^^D^ iL^f- 7)1^*1-7) ^^)-o^ 

^efl^o) 7i]o)E ^^ig^t:). ^71) ^>a5H 'gelwfl*=»lElH(elevated) iii^/He]|<y ^^7]- ^1 a] £) ^ o^u^ , 

o)El^ «§B]m)o)E)H :t-$.:^l/Hc)|<y ^5:1- ^'a«)-7) ^^\<^ ^^^^ <Hl3I)^>i ^oHHSEG) 7)^o] Af-g-Sj 
JL SJt:)-, SEG 7)^^ ^^5) r.)-^ -^B)t> ^^<^\ ^4. 

^^^^ £^ S. la 5. Id^ f^2])7)#<:>l) 4^ t:flD)Al TflojE^ j^a, e^x)>,e1 ^1^ ^^£^^1, 

7)^(10) ^oHl >a:S)-^Mll)* 7j|o)H cg^oj) Se)^e)^^v^ ^>-§-t)-oi c-lu) 
7))o)H(i2)t ^^Jt>4. 

n]^t}o\^ £ Icoj) uf^). :^o] xjsfl ^V^oj) ^^V^<a°V(i5)^ ^^^}JL, -tj-tj- • 7) ^1 a| 

^°1-(CMP) ^>^l^f<=>^ ci") 7flolM(12)7f t#€ #^V^^oj^V(i5) o. 3g^v^].ev4 

<>)<H^1, £ Id^l £A)£l 4$). ^o) r:-)n] 7]]o|H(l2)l: ^^l ;^|7-)^)-Jl, 7))o|E aV5|.oV(i5) nj ;^|o|E ^ 

^-§- ^^^(17)^ ^1-^)5. t:)-#, #^>l<a^Ml5)<^) iitl CMP ti^l^f^ ^l>$)-t 

^o^7)$l- ^^o) c-)D) TflojEf. ol-g-*!- ^2fl7)#^ 7l)o]H7f ±^^/H2fl^J ^ ^ ^1 7) :ii 

^ l-ef2:°H SitV :t^)-^ ^Sf ^f^^ *^)t ^ ^[1:+^ ^^j* 7}^]JL 9X^. 

IL^]^. 7)-^^ CMP ^^^A §:A^i'^^^^n #^>^^'a^^^>-B) <a^)- ^^^]y} ^4 l-^^^£7f ^ 
y}t\7]] ^^10)5) uUoflA-jo] 7]|o)H. -^^joj ^o^£^ ^^^)'7) 7^;^] JL ^4. %t 

^-8-^1 -fi-^J-tt SEG ^^j-i: ^^'g-^)-7) o^B^^ ^;^)^d-i: 7}->^)jl 014 ^ g^G ^^j^l 7]]o]^y} 

^o^EH^l7| uflf-oj] o])jl)Bii>gf.oj AlEijA^^ ?}-:a.^)-7) o|^jL, ^5l-5V ^^jflojAi Alzj.^) <i5|.^Aj-o|) 

0)S|| Oi)3l)ifl^^O] Aj^V^C ^ A}€«Aj ^^oflA^ l-el«fcf. 



^- ^1<^1^ OIH^ 7])o|E x-j^Aj 7]|o)E =^^lo] ^ojc^ t\^^-y] ^o]t}y:^^ AjH« 

^ o))>il|H^ >y^oMSEG) ^l#5) ^-g-o) ^oltV C})n]Al TijojE^ 

4^7lBl 7l^^1 4^1-1: ^^^^}y\ ^Itt ^ 't^Bl ^^1^1<^J cflojAl 7llo)E^ E-^x)>hE^ ;^)2:'y'g 

^, :i^^j5i e)-v-t^i ^^^^ i^£^fl A^ ^oHi ^^5V^ 4-8-^)-^ tj^i 'A]o\^ n^d^ n^^t}^ m ^j- 

^1: ^^A c)°) ;H1<:>)H 5)1€ >a-S)-'i!- ±5ll^)>^11- ^^j^F^ ;*)12 ^>?i): >a-7) ;*l)2 ^Vt]) 4^«g ^ i-,t- 
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^ C-iD) 7]lo|E SJ^O) ;^171^ Ifloll 7llo)H ^^<gnV ^ 7,10]^ ^^SS}-^ "fl^^l"^ ^^fl? ^ 

^, ^ t^-i^l «o^^^^ Cflt^Aj 7j)0)H -^.^j Ta-^^(7fl0|H0] ^Oj£ ^;^)^ -^^ 

^flL. SEG ^^^1 ^7}^ ^o] SEG ^^ofl^i ^^^<^) ^el^ll^lS^ ^^j-i: ^^^fS 

xlH| ^r^t ^ *V°^. ^^^^ ±5llo|A^l: AVtl-HV ±3?llo)Ai^ tfl^fl^H ± 



^ ^1-71 ^t}o\ ^ Uhrgo] 4^x1^V ^AjcHlf.. ±7^t}7]^ tVt:).. 

£^ J£ 2a Lfl^l £ 2d^ ^ ^-^^ -a^Hl^l 46 A\o]^^ S.± 43i * 
^^•i: £^11]: ol*> oil- #2:*H 

^>5(-^H21)ol ^Aj^ ^e)^ 71^(20) ci^l TflolE^ ^m}-^: ^^t}jL/ ?\]o]^ 4±al- 4-g*& 

^1-^ ^ c-ln) 7llo)H(22)t f ^^tV4. ^H. 1^-1^1 ^^^^ ^I'a-^^M^J-?^ 
^(LPCVD)^^ a ^^1^ 1500~3000A ^5.7} 

^ 2b^ £^1^ «m ^<^] nl^l 7lIo)H(22) #^oll >^5llolAi(23)l- S>a«l-JL, ii^S 

^Hjs 71^(20) >^oH) ti^^ "Hl^i)^^ ^5)^t(24a)t 4-§-, <^I^^^J ^ ^^1s)t ^-^l^H 

:ti:f:/Hello](24a. 24b)# oln}], :i^:i:/:^sfl'y(24a. 24b) ^^J* ^l5x)^>i >a 

5l^^(24a) -^j^H ^J-^l^(in-situ) £^-1: ^^It ^ ^^^^ . ^j-^^dv ^3^110)^^(23)^ HTO(high 
temperature oxide) TEOS(tetraethylothosi 1 icate)l 4-§-^)-oi 150~500A S 

tV, A}^^ <^)3l^^ ^s)ef^(24a)i£- f-^JB] LPCVD^ UHVCVD^^ >^]-§-^l-^ 1500~3000A ^^)^ 

'^i^^\7\^, >a^^ ^l3x)^^ ^5)^f^(24a) ^j^J- ^^1 f-^J-^^J RCA UV ^fl^j. HF 

7il^*)-ol. :£ 2c<>i] £Al€ tiVSt ^<^1 ^^) ^2: >a'-¥-<H] f^L>^^^U25)-i- ?^5fjL. CMP ^Aj^} 
c-lul 7^10)^(22)7} tt^lt^ ^J^5l-A)flcf. 

o)cHA^, £ 2d*Hl :£A]^ 4$]. ^ol ci^l 7)lolE(22)t ^l7-)$l-al, 7])olM ^^^^H26) ^ ^ 
^^^M27)^ c}^. CMP 7))o)E ^^nV(29)o) c|)D)Ai 7l)<:>)B-§- # 

vflollov ^V^£l£^ tVcf, oim, 7llo]H ^d*a^M28)^S^ Ittt^-^VS^-HKlazOs). t^^l^^CAlzOa) , 

BST((Bai-xSr,)Ti03) il-^^J^flt ^^^^ ^-5.^, tIIoIh ^^^-§-^^^^29)^5.^ W, Al f-^ ^ 

-§-t 4^ TflolH ^^ev(29) ^a}- ^Ji WN, TiN ^aJt^oM^^^ c-) ^ 

^^^^ ^fsll ^]^^ iiflolAl Tfloje^ OA. E^x1>,Hl^ clol 7]lolE(22)t ^^f^^^^ ^ 
^j^^^^M) CMP ^^^A] ^5)-°|ol ^«-*]- (^u} ^^;<lnv ^^vo. ^ o|c^ 5|.c^ ^)olH 

£1- "r 7]^$] ^^5}- ^SllolA^f- AV5|.nJ. ^5ilolA-l(23)^ cflA)l%^£.^^l 7l^o| ^^uV 

A,3?lloiAl Aizj-ofl o)^v l-El-2:4 ^S^^Aj.^ :i<>|] uj.^ oj]5ilEH^ 'as)^f^(24a) ^^^i--^)^ ^ 

£ ^i^f 5 AJ^^j ^ 



<=>l4H]Ai ^i^tv ^ ^d^tl ^ ^^-^-^ tb^jt)^ ^o) o)-Mji. ^ ^^^^ 7) 

4^1-* ^H^l^i ^iHi 7H ^]$, ^ ^^01 7>^5Vt:1-^ ^oi «v,goi ^ 

7l-§^0>o]lA^ ^AVoj xjA)^ 7^^ ;,^o]l:^l ojoj ojyjjt^V ^-Jol4, 

^l^dtfl. ^#t!: ^^)<=H)'=>)l^i^ 7]]ole^ ^^j^l-^ ^-ft 'a ^15. io\ >g^o^^fS-^4, tB]^5-l^ 711 

olM. #5lA)-oiJE TflolM, -ael^l-olH 7)lo|E ^ TiioiM 1-^«H) ^)t!: Sl<^) ^ 1}^^ ^1-8-^) 7>^ 



^^tV n:-lnl 7|lo]E Hj.Ajo| dlDlAl 7]lo)E ^;^A) 7]]o]^ ^^i^^ tf^^M «v>£^fl 4l 

4^ ^51^1- ^ S2}7l- ofl^l^^f^ Aj;g-A) Aj;.V ^£ ^ aJ^A^ ;^ ^1- 

t tH^I ^l^lH^oK^^ tllH^ ^-'^^1 SEG 7.1-t-i: :L^\7\ SEG 7l 

^-8-^ ^^^"i ^'4^ 7^±. €^ ^^^is) of^ *7fef^ i:^}^ 7f^* ^ si 



1 
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-^0^71 ^13 ^}^d ^d^fl ^2: ^a-^oll ^^>^^^HV^ ^^J^f^ ;^14 tV7]l; 

71 711 ti^l^^M ^0^71 C^nl 7|lo|H i^^jol y^^^ ^J7) #^V^4^^^# ^J^^ 

^17|^ ;H15 ^711; 

^o^7l xy\n] TflolH 211^^ ?\]7]z}^ ;^16 ^Tfl : ^ 

^J-71 C-jnl 7])o)H Tfl^ol ;^)7i^ Lfloi] Tflol^ n] >||olE ^^.g. ^^nV^ d))^^]-^ ;^)7 ^7j] 

;^11^<H1 yc^A^, 

^o^7) ;H13 ^711 ^, 

^ 7||o|H^ Si± ;^]^^^. 

3 ' 

:i:^±/HBll^J 91-^]^ S^^f^ 5^ 4^1-^^ cflH^y 711<>1M^ £^ B€ 
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